The object of this paper is to obtain the concircular curvature tensor of the semi symmetric non-metric connection on the Weyl manifold and to give a necessary and sufficient condition for a semi symmetric non-metric connection to be S-concircular.
Introduction
An n-dimensional manifold which has a symmetric connection ∇ and a conformal metric tensor g satisfying the compatibility condition
where T is a 1-form is called a Weyl space which is denoted by W n (g, T ), (see [1] ). In local coordinates, the compatibility condition is given by
where T k is a comlementary covariant vector field. Such a Weyl manifold will be denoted by W n (g ij , T k ). If T k = 0 or T k is gradient, a Riemannian manifold is obtained.
In [1] , under the transformation of the metric tensor g ij in the form of
T k changes by
where λ is a scalar function defined on W n . The coefficients Γ i jk of the symmetric connection ∇ on the Weyl manifold are defined by
where i jk 's are the coefficients of the Levi-Civita connection, (see [1] ). In [1] , the coefficients Γ i jk and the curvature tensor R h ijk of the symmetric connection ∇ change by
where
The conformal curvature tensor C h ijk and the concircular curvature tensor Z h ijk of the symmetric connection ∇ on the Weyl manifold are given by
and
where R h ijk , R ij and R denote the curvature tensor, Ricci tensor and scalar curvature tensor of ∇, respectively, (see [2] , [3] ).
In [4] , V.Murgescu defined the coefficients Γ 
(1.10) (see [5] ). In (1.10), S i = −2a i where a i is an arbitrary covariant vector field.
The following results are also obtained in [5] :
The torsion tensor T i jk with respect to the semi symmetric connection ∇ is
The curvature tensor R(X, Y )Z of the semi symmetric non-metric connection ∇ on the Weyl manifold is defined by
In local coordinates, above equation becomes
By means of (1.10) and (1.12), the relation between the curvature tensors R h ijk and R h ijk of ∇ and ∇, respectively, is obtained as
and S i,j denotes the covariant derivative of S i with respect to the symmetric connection ∇. Transvecting (1.13) by g mh and contracting on the indices h and k in the same equation give
(1.15) and
where S = g mk S mk , respectively. The scalar curvatures R and R of the connections ∇ and ∇, respectively, are related by
The curvature tensor of the semi-symmetric connection ∇ has the following properties:
The conformal curvature tensor C mijk of ∇ is given by
The conformal curvature tensors C mijk and C mijk of the connections ∇ and ∇ are related by
The projective curvature tensor W mijk of ∇ is in the form of
The projective curvature tensors W mijk and W mijk of the connections ∇ and ∇ are related by the equation
2 Weyl manifolds admitting a semi symmetric non-metric connection under concircular mapping
be a conformal mapping given by g * ij = g ij . In [5] , according to this mapping, the coefficients Γ i jk and the curvature tensor R h ijk of the semi symmetric connection ∇ change by :
Since a conformal mapping which W ij = φg ij changes a geodesic circle into a geodesic circle, it is called concircular mapping by means of [6] .
Let σ be a concircular mapping, that is, P ij is symmetric. Then, (2.2) can be rewritten as follows:
By contracting on h and k in (2.3),
Transvecting (2.4) by g ij * = g ij , yields
is arranged as
If the concircular curvature tensor Z h ijk is defined by 6) it is invariant under the concircular transformation, i.e.
First transvecting (2.6) by g mh and then contracting on the indices h and k in (2.6), the equations
are obtained.
Lemma 1
The concircular curvature tensor of the semi symmetric connection ∇ has the following properties:
The concircular curvature tensors Z h ijk and Z h ijk of ∇ and ∇, respectively, are related by
9) by substituting (1.7), (1.13) and (1.17) in (2.6).
Transvecting (2.9) by g mh and contracting on h and k in the same equation give
10) and
Semi symmetric non-metric S-Concircular Connection
In [7] , Liang defined semi symmetric recurrent metric connection which is Sconcircular on the Riemannian manifolds. In this paper, a semi symmetric nonmetric S-concircular connection on the Weyl manifold is defined by as follows:
Definition 2 If the semi symmetric non-metric connection ∇ satisfies the condition given by
where β is a smooth function on the Weyl manifold, then it is called S-concircular.
Suppose that the concircular curvature tensors Z mijk and Z mijk of symmetric and semi symmetric non-metric connections ∇ and ∇, respectively, be the same. Then
(g mk g ij − g mj g ik ) .
(3.1) By using (1.15) in (3.1), we get g mk S ij − g mj S ik + g ij S mk − g ik S mj = R − R n(n − 1) (g mk g ij − g mj g ik ) (3.2)
By transvecting (3.2) by g mk , it is obtained as (n − 2)S ij + Sg ij = R − R n g ij .
By (1.17),
which states that ∇ is S-concircular. Conversely, suppose that ∇ is S-concircular. By using S ij = βg ij , from Definition 2, in (2.10), it is obtained as
In the view of the above results, we can state the following theorem:
Theorem 3 The necessary and sufficient condition for the semi symmetric non-metric connection ∇ to be S-concircular is that the concircular curvature tensors Z mijk and Z mijk of the connections ∇ and ∇, respectively, coincide.
